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Hawaii These stations are on a line from the north coast 
south southwestward toward the mountain of Mauna Kea, being 
on its lower dopes ancl at increasing elevations up to 6000 feet. 
They extend from the lowest station Kukaiau, a t  an elevation 
of 250 feet, southwestward toward the mountain top. The 
highest rainfall station is at an elevation of 5000 feet, but the 
summit of Mauna Kea is several miles farther on and at an ele- 
vation of 13,825 feet. We understand that the observations 
were originally communicated by Mr. J. M. Horner, of Kukaiau, 
to the Pacific Commercial Advertiser. Mr. Lyons notes that 
the rainfall is probably greatest at about 2000 feet elevation. 

TABLE L - R C X ~ I ~ ~ ~ U  m the lozoer northmat elope of M a i m  KM. 
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79" and 63O; United States Experiment Station, 350 elevation, 
76.3" and 66.9O; W. R. Castle, 60 elevation, highest, 79"; low- 
est, 61O; mean, 70.0"; United States Magnetic Station, 50 ele- 
vation, mean, 71.1'. 

E w e  Mill, mean clew-point, 61" ; mean relative hnmidity, 71 
per cent; Hohala, Bond, dew-point, G4.Cj0 ; relative humidity, 
82 per cent; Puunene, 66.6" and 86 per cent; Puuneiie, pressure 
29.91 ; United States Magnetic Station, clew--point, 63"; -relative 
humidity, 77 per cent. 

The month was characterized by four ~toriiis, which were 
no doubt general. One that came in on the 1st from the pre- 
vious month; then on the l l th ,  42~1, and finally the heavy blow 
which characterized the last week of the year, ancl which was 
attended by an unusual spell of low dew-point, showing winds 
from the far north. 

Mauna Kea and &fauna Loa were heavily covered with snow 
at the close of the month; the storm of the ll-13thbeing 
especially marked. 

Heavy surf, lst ,  12th, 28th, as centers of surf periods. 
OBSERVATIONS AT HONOLULU. 
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The station is at 210 18' N 157O M y  W. It ia the Hawaiian Weather Biireau statlon 
the MONTHLY WEATREB REVIEW for Jnly 1W page 365.) 

Hawaii'an standard' time is 1 O h  301 slow of Greenwich time. HonoIuli~ iocdmean time 
Punahou (See fig. 2 No. 1 

Is 10'. 311 slow of Greenwich. 

rection -0 06 hna been ap lied. 
The pressure Is corrected for temperatiire aud reduced to sea level, and the gravity cor- 
The &.i&e'direu?ctlnn angforce of the wind and the averam cloudiness for the whole dav 

a&gi%n-u-aess they have varied more thau usual iu whlh  m e  the extremed are ive6. 
Theacaleof wlnd force IsOtol'l, orBeaufort scale. $wodirectionsof rlnd, orvaluesufrind 
force, or amounts of cloudiness, connected by adash, indicate change from one to the other. 

The rainfall for twenty-four houm is measured at 9 a m. local, or 7.31 p. m., Greeuwich 
*For 10 months 01 r. . .  

Lime on the respective dates. 
ground. Groudd Is 43 feet and the bdrometer 60 feet d o v e  sea level. 

The rain gage 8 Inches in diameter is 1 foot above round. Thermometer, 9 feet above 

Meteorolagieal O b n e m r a t ~ ~  at HonoMu, December, 1902. 
The complete record for the above-mentioned station Kainehe, 

at the elevation of 1450 feet, and for nine years, is as in Table 2: 
TABLE %-Monthly raiafalls at Eaimhe. 
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OLOUD BURSTS. 
By H. H. TEN BROFA~K, Braidentown, F la ,  dated September 26, 1902. 

In  the MONTHLY WEATHER REVIEW for May, 1902, page 265, 
there is an article on a tornado in which the writer mentions 
as one of the results the formation of hollows in the ground. 
Such facts are sometimes doubted. I have seen several suoh 
escavations, a dozen or more. They all occurred during storms 
of unprecedented precipitation; the escavations were about 
15 to 20 feet in diameter and about 5 feet deep. On the hill- 
side above them there was no more than the ordinary disturb- 
ance of the surface made by a heavy rain. The excavations 
were all well defined and at a short distance looked as though 
they were cellars dug for houses; those that I saw first I 
mistook for such cellars, and asked ccWho is going to build?" 
but was told, "No one that we know of." I went to the spot 
aud found two escavations, about 6 or 8 yards apart, on the 
side of a bluff. The evidence was conclusive that they were 
made by columns or spouts of water falling from the clouds 
on a slant; on one side the roots of the vegetation were turned 
over, as with a plow; on the other side they were undermined 
and hung over the hole. The earth, rock, trees, etc., were 
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Mr. Lyons also communicates Table No. 1 showing the rain- 
fall a t  stations in the district of Hamaliua, on the island of 
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washed down the cliff and lay in a pile. There was no stream 
or running water anywhere near, no gulleye or ravines. Every- 
where else the grass, leaves, twigs, etc., lay undisturbed on 
the ground, as they always do in such places. The only pos- 
sible cause of the excavations was spouts of water falling on 
these places. I afterwards found a number of other similar 
excavations. These were all in Pierce County, Wis., near the 
Ikllssissippi River, and were made in 1879. 

OLIMATOLOGY OF OOSTA RICA. 
Corninunicated by H. PITTIER, Director, Physical Geographic Iustitute. 

[For tables see the last page of this REVIEW preceding the charts.] 

DECEMBER, 1903. 
Notes on the uyeatlier.-On the Pacific side rains were generally 

in excess of the normal, and occasionally showers have inter- 
rupted the gathering and the preparation of the coffee. I n  
San Josh the pressure was normal, the mean temperature 
slightly above the average, the humidity and rain scarce. On 
the Atlantic slope the weather did not show any special fea- 
tures. During the whole month the sunsets were character- 
ized by their brilliancy, which was most remarkable on the 
night of the 9th. On that date the entire horizon was seen 
tinged with a deep fire-red color, the intensity of which dimin- 
ished toward the zenith. The phenomenon began when the 
sun was about 6O above the horizon and lasted until about 

Notes o)f L.a?.thqunke,.-December 8, 6" 22" a. m., slight shock 
NW-SE, intensity JI, duration 9 seconds; 2" 28" p. m., slight 
tremors, NW-SE, intensity I, duration 3 seconds. December 
9,5" a. m., shock NE-SW., intensity 11, duration 6 seconcls. De- 
cember 10, 6h 6" a. m., tremors E-W, intensity I, duration 6 sec- 
onds. December 15, 5" 5" a. 
m., light shock ENE-WSW, intensity 11, duration 6 seconds; 12h 
13"., p. m., tremors ENE-WSW, intensity I, duration 4 seconds. 
December 16, 4h 6" a. m., oscillatory movement, WNW-ESE, 
intensity 111, duration 8 seconds. December 18,4" 13" 22'a. m., 
strong shock WNW-ESE. intensity IV, duration 5 seconds; 4" 
19" 3OS a. m., strong shock ESE-WNW, intensity N, duration 
6 seconds; 5h 35" a. m., sudden shock ESE-WNW, intensity 
lTI, duration 4 seconds; 5" 43" 5Y a. m., slight shock WNW- 
ESE, intensity 11, duration 3 seconds; 5" 47" 20" a. m., tremors; 
3h 9" p. m., slight shock, intensity 11, duration 3 seconds. 
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December 11,3' 7" a. m., tremors. 

The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a -. 
ScienliJrc Ameriacn. New Kmk. Vol. 88. 

Science. i i eza  Fork. Vol. 17. 
Reynolds, Robert V. R. The Cause of Thunder. P. 41. 

Clayton, Henry Helm. A second Bishop's Ring around the sun 
Pp. 150-152. 

London, Edinburgh, and Dublin Philocrqphical Mnga.zine. L o n h .  Vol. 5. 
Pender, Harold. On the Magnetic Effect of Electrical Convection. 

Callendar, H. L. On the Therinodynamicd Correction of the Gas- 

Nature. London. Vol. 67. 
Dibdin, Charles. St. Elmo's Fire during Snow Storm. P. 174. 
Heaviside, Oliver. Sound Waves and Electroniagnetics. The 

Dixon, Will A. Recent Dust Stnrms in Australia. P. 203. 
Dove, H. Stuart. Recent Dust Storms in Australia. P. 203. 

and the recent unusual twilight glows. 

Pp. 34-48. 

Thermometer. Pp. 48-95. 

Pan-potential. Pp. 202-203. 

74-3 

Langley, 8. P. A Sub-Tropical Solar Physics Observatory. P. 207. 
- International Conference on Weather Shooting. P. 213. 
Lockyer, William S. J. The Similarity of the Short-period Ba- 

rometric Pressure Variations over Large Areas. Pp. 224-226. 
-Pilot Charts of the Meteorological OWce. P. 235. 

Jounud of Geography. Lanmter. Vol. 1. 
Jefferson, M. 8. W. Winter Aridity Indoors. Pp. 444-447. 
- Destruction of Hailstorms with Cannon. Pp. 457-461. 

Sgnwns's Meteorological Mkgaaim. London. Vol. 37. 
-An Old Scottish Weather Record. Pp. 169-172. 
- The Climate of the British Empire. Pp. 174-175. 
Mossma,n, R. C. The Meteorological Equipment of the Scottish 

Antarctic Expedition. Pp. 177-179. 
A8trophySieal Journal. Chicngo. Pol. IS. 

Schuster, Arthur. The Solar Atmosphere. Pp. 320-328. 
ProCeerEiiiga of the Canadian Inathte. Toronto. Vol. 11. 

Elvine, A. Sun-Spots and Weather Cycles. Pp. 115-119. 
Btblktin of the AmneAan Geographical Rociety. Neza Twk. Vol. 34. 

Ward, Robert DeO. New South Wales Rainfall. [Note.] Pp. 
427-498. 

Ward, Robert DeC. The Last Word on '' Hail-Shooting." [Note.] 
P. 428. 

Ward, Robert DeC. Meteorology of the Equator. [Note on 
article by Dr. Hann.] Pp. 428-429. 

Ward, Robert DeC. Relative Humidity in Houses in Winter. 
[Note on observations made by G. A. Loveland.] P. 429. 

Ward, Robert DeC. Bibliography of Meteorology. [Note.] P. 
429. 

- Ein wichtiges Ergebnis der wissenschaftlichen Luftfahrten. Pp. 
33-38. 
- Die Photographie eines Blitzes. P. 56. 

Szalay, Ladislaus von. 

Bma. L ~ p z i g .  38 Jahrg. 

Dns Wetter. Berlin. 19 Jahrgang. 

Nerven. PD. 265-270. 
Die Gewltterempflndlichkeit unserer 

Assmann, Richard. Die frenz9siscli-Skandinavische Station zur 
Erforschung der hijheren Luftschichten im n%rdlichen Jutland. 
Pp. 270-279. 

nluatrirte Aemnautieche Mittheilungen. 15traseburg. 7 Jnhrgang. 
Hergeeell, H. Internationale Kominlssion f fir wissenschaftliche 

LuftschitTahrt. Pp. 18-19. 
Petemram's Mitthsslungen. Botha. 48 Band. 

Schott, arb. Die Verteilung des Salzgehalts im Oberfliichen- 
wasser der Ozeane. Pp. 217-224. 

Zeitechrtfi der Cesellerhnftfilr Erdki&. Berlin. Noe. 7 ,  8. 1902. 
Frech, Fritz. Studien uber das Klimir der geologischen Vergangen- 

heit. Pp. 611-699; 671-693. 
Amalen der Phyaik. Leiptig. 4 Eblge. Band 9. 

Klingelfuss, Fr. Untersuchungen a n  Induckrien an Hand der 
Funkentladungen his zu 100 cm Funkenlgnge in Luft von Atmo- 
sphtirendruck. Pp. 1198-1816. 

Klhgelfiss, Fr. Ueber einen Blitzwirbel, heobachtet am 15 Juli 
1909 Pher Basel. Pp. 222-224. 

- Le climat et la production des hetteraves. P. 506. 
- L'Bmission des rayons cathodiques par le soleil. 
-Exploration de la haute atniosphhre. 

- Agent radioactif Bmanant du sol. 
- Cause de la periode annuelle de l'aurore borbale. 

G., J. F. L'air du Mhtropolitain. P. 18. 
Lafpargue, J. kclairage Blectrique d'une villa. P. 93. 
Dame, L6on. Un d6lesteur automatlque pour ballons lihres. Pp. 

Jean. Ferdinand. Dosage de l'osyde de carbone et de l'acide car- 

T., A. Exposition atkonaotique RU Grand Palais. P. 62. 
Reverchon, L. La neige dans le Jura. Pp. 71-74. 

Archives des Scknca Phpique-9 et N n l i ~ ~ l l e s .  G&e. 4me piriode. Tome. 14. 
Gautier, R. RBsumB mbtComlogique de I'annCe 1901 pour Genhve 

Comptes Raldrcs cle l'Am&nait? des Sciences. Paria Tome 135. 
Eginitis, D. Sur le6 crCpuaeles rouges observCs B Athhnes dans 

les mois d'octobre e t  de iiovsmbre 1902. Pp. 1080-1081. 
&mptes Re.ndta de l'dcadhie c3ee Scieneea. P a d .  !Come 136. 

Moureaux, Th. Sur la raleur absolue des 616ments magnhtiques 
RU 1 janvier 1903. Pp. 44-45. 

BoUim da Sociedade de Geographiu de Lisbon. Liaboic. Setembro 1902. 
Berthoud, Paul. Meteorologia de Lourenco. Pp. 85-93; 132-134. 

Annalen &r Phy8ik. L e i p a .  V k t e  Eblge. Band 10. 

Oiel et !&we. Bruxelles. 23me A n d .  

Pp. 508-510. 
[Note on report by Ass- 

Pp. 535-536. 

niann.] P. 534535. 

La Nature. Paris. 30me Amnee. 

P. 535. 

33-34. 

bonique dans Yair. Pp. 50-51. 

e t  le Grand Saint-Beruartl. Pp. 650-687. 

THE MMTEOROLOGICAL SERVIOE OF SERVIA. 
Miss R. A. EDWARllq,  Library, Weather Bureau. 

The Central Observatory of Belgrade, Servia, under the di- 


